ABSTRACT
INTRODUCTION
increased at a faster rate to 15.06 ± 2.7 µgN-NO 3 -g -1 dry soil at 192 hours of incubation (Figure 142 
150
To evaluate possible differences between the use of NH 4 + 
209
(taxonomically classified at the species level) using genome-aggregate amino acid identity (AAI)
210
thresholds for taxonomic rank delineation (16) (Supplementary Table 5 ). Given that none of the from a previous analysis of field samples from the same site (Havana county, Illinois, USA) and 213 depth as the soil used in the soil microcosms in the present study (14) . MAGs potentially 214 involved in nitrification processes were likely missed in the microcosm metagenomes due to of two complete ammonia oxidizer (comammox) Nitrospira MAGs (MAG021F and MAG017F)
219
and five ammonia-oxidizing archaea MAGs representing the Thaumarchaeota lineages I.1b Figure 4b ). The Nitrospira MAG007, obtained from the microcosm metagenomes, was closely 222 related to previously described soil comammox (e.g., MAG017F) organisms, sharing 67.8% AAI
223
(SD: 18% based on 2201 shared proteins). However, the MAG007 only encoded a 224 hydroxylamine oxidoreductase (haoA) gene and lacked amoA and nxrA genes (Supplementary 225 Figure 4b ). Furthermore, the Nitrospira MAG007 formed an independent but related cluster to 226 the soil comammox organisms when reconstructed phylogenies using concatenated single-copy
227
genes were evaluated (Supplementary Figure 5) . 
262
indicated that the comammox amoA may be more abundant under field conditions but
263
betaproteobacterial amoA might show a faster response upon ammonia addition, which was 264 also consistent with a previous study (14) . Although the relative expression for the archaeal
265
amoA was more stable throughout the incubation compared to its betaproteobacterial 266 counterparts, a maximum expression was reached after 120 hours of incubation, suggesting 267 that archaeal AmoA activity temporarily increased at later time points during the incubation.
268
Archaeal amoA transcripts belonging to the group I.1b were ~7 times more abundant than their expression for the betaproteobacterial hydroxylamine oxidoreductase (haoA; NH 2 OH→NO 2 -)
271
steadily increased during the incubations, whereas comammox haoA transcripts represented 272 the remaining smaller transcript fraction and were stable throughout the incubations ( Figure 2b ).
273
Expression values for the nitrite oxidoreductase subunit alpha (nxrA; NO 2 -→NO 3 -) had a 12. 
283
In summary, the metatranscriptomic profiles suggested that AOB, but not comammox,
284
responded rapidly to the nitrogen amendment, whereas AOA followed with less pronounced the incubations (Supplementary Figure 3) . Nonetheless, there were changes in transcript 354 abundances for nitrification genes from both microbial groups in the microcosms (Figure 2 ).
355
These results might reflect an active and growing state for AOB/NOB and mostly active AOA 
363
In terms of the ecological adaptation of the nitrifiers analyzed here, the Havana 
514
(Ambion) was used to remove DNA according to the recommendations of the manufacturer.
515
Nucleic acid extracts were quantified using Quant-it ds DNA HS and HS RNA assays
516
(Invitrogen) according to the instructions of the manufacturer. RNA quality was assessed using
517
Agilent RNA 6000 pico kit (Agilent Technologies) and samples having RNA integrity number 518 (RIN) above 7 were used.
520
Nucleic Acid Sequencing
521
For metagenomes, dual-indexed DNA sequencing libraries were prepared using the
522
Illumina Nextera XT DNA library prep kit according to manufacturer's instructions, except that 
536

Short-read Analyses
537
Metagenomic and metatranscriptomic raw reads (FASTQ) for all samples were trimmed 538 using SolexaQA (29) using a Phred score cutoff of 20 and minimum fragment length of 50 bp.
539
Short-reads derived from metatranscriptomes were merged using PEAR using default 540 parameters (30). Average coverage for each sequenced metagenome was determined by
541
Nonpareil (15) using default settings except that 2,000 reads were used as query (-X option) 542 (Supplementary Tables 3 and 4) .
543
Short-read sequences encoding 16S rRNA gene fragments were extracted from each 544 metagenome and metatranscriptome by SortMeRNA (31) and their taxonomy was assigned 545 using RDP classifier (cutoff 50) (32).
546
To identify and quantify reads encoding specific protein sequences of interest, we used 547 the previously published protein sequences as references (14) 
